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NECK ROT OF ONIONS

By E. L. LECLERG

The neck-rot disease has been present on onions in Colorado for
a number of vears, but has only been in evidence to a minor degree in
shipments. At low market values it has not appeared as a serious
factor. During the past season, however. the increased production
in some sections occasicitaliy resnlted in the use of houses unadapted
for storage. In addition . this there were periods of unfavorable
weather in some sections «wh.eh pr. vented proper euring hefore stor-
age. The result was an unt cal ameunt - © ceck ot on improperly
cured and poorly stored enioss. In some stor.ue Louses this loss
ansounted o 20 4 30 nopees

Varket condityong i g vt the ceunowmy of concni of storage
rot. and at present a . v e age of the behatv ar of Le .liscase seems
to be of value. It1s the puepose i chis buucﬁq therefore, to deseribe
and illustrate the chief eanse ol storage =" -1~ Jons i~ Uolviado and
to give the factore whicrh favor the fiease and 10 sugge-” wom titlons
and practices that will reduer th coel v T scdse.

Description of Neck-rnt Misesée

Neck (. s onc of the mw* ‘mpo-tant diseased in ontens. 1n iie
field this disease seldom canses camage. but congideeal:le losses re-
sult in storage and transit

Diseased bulLs apnear to we normal at L st bu¢ after 2 or 3
weeks in storage h.e first signs of the divease becor~ manifest. At
this time the meck beeomes sofi «nd discelored end slight pressure
.ppiied at the neci Forees out a watery irqud  The base of the neek
generaily hecomes sunken armd spongy. Decay rapidly breaks down
the underlying tissues aboni the nuch (Fig. 1), Amnother symptom of
the disease sometimes manifest - 2 brownish-black. surface growth
of the mold. Many bulbs in th- <ection show this symptom (Fig. 2

The mold ean gain entrance into the oninns thru surface wounds
and r-:uiy progress thruout the scales of the bulb. Infection, how-
ever, generally takes place thru the neck, but ean gain entrance thru
bruises or cute in the outer scales. No doubt the severe hails during
the past year made infection possible in most instances by producing
bruised areas thru which the mold entered.

After the disease gets a start, the suceulent tissue is rapidly
broken down, giving the bulbs a water-soaked appearance. The dis-
eased tissue is brown in color. Inm wwost instances the outer three or
five scales are affected (Fig. 3). but occasionally the middle scales
or heart are attacked (Fig. 4). This latter condition is, however, the
least common. Sometimes the effects of the disease are not manifest
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Table 1. Amount of Neck Rot iu Car Shipments From Colorado

Cars containing  Cars containing Ave. percent loss

Year No. cars inspected neck rot less than 1 percent from neck rot
neck rot

Western Slope district B .
1926 ... 41 24 13 S
1927 . 38 21 3
1928 19 3 14
- Greeley-Brighton district ~
1926 ] 1 7
1927 . 3 0 1
1928 ] 0 7
19"0 G G 3
7 2 14
4 4} S
33 22 7
51 23 i
30 3 12

It may be noted in Table-1 that of the 36 carloads of onions
shipped from the state in 1928 which were inspected, 30 cars had neck
rot in them and all but 3 of these ears had more than 1 percent loss
from this disease. The loss, it will be seen, varied in different vears
and was greatest in 1928 when the cars containing infected bulbs aver-
aged 12 percent loss from neck rot. The figures also indicate that
neck rot has increased during the past 3 years, with heaviest losses
from the western part of the state.

While an average of 12 percent loss may not be high as compared
to losses sometimes occurring in other onilon-growing sections, vet it
1s perhaps more than should result under our dry atmosphere, which
normally is not conducive to the mold. Market conditions some years
may magnify this loss in shipment. Proper curing, sorting and stor-
age would greatly reduce shipping losses.

Factors Favoring the Development of Neck Rot

In the Field.—Neck rot seldom causes damage in the field and its
appearance is sporadie, depending upon climatie conditions. Damp,
cool weather during the growing season is most favorable to the
development and spread of neck rot. It is during this kind of weather
that the development of the fungus progresses rapidly on trash and
organic matter in the soil. Such climatie conditions also delay the ma-
turity of the onions which results in the production of more suceulent
plants. These plants are slower to dry. especially at the neck where
neck-rot fungus from the seil readily causes infeetion. Hot, dry
weather conditions. on the other hand. are nnfavorable to the de\'elop‘
ment of the disease during the growing season and render the onions
more resistant to lnfeetlon.
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United States. From this it would appear that conditions are much
better in this state for natural drying of onions before storage than in
the onion sections of the eastern states, if it were not for the rain that
sometines oceurs during harvest in some of the onions sections.

High humidity is very detrimental to onions in storage and favors
the growth and spread of neck rot.

A survey of the government weather records for the past 3 years
is given in Table 2. This table shows the average humidity thruout
the storage season taken in morning. at noon and in the evening.

Table 2. Average Humidity During Months of Ntorage (1923-1928)
Section Month IHumidity (percentage)
3 . Nuon 6 p. m.
Pueblo: January
February
October ..
November
December ..
Grand Junction: January o G2.0
February 10.2
October .. 385
November 52.4
December ... 32.5
Denver: January ... 822 31.7
February .60.5 44.2
Qctober .. 7.7 +3.7
November .61.0 19.2
December 657 41.7

From the figures given in the above table it may be seen that
humidity is lowest at noon. At this time or shortly after, the air is
driest and storage honses should be opened for ventilation. Venti-
lation at this time would insure the supplanting of the moisture-laden
air in the house with drier air from outside.

Conditions Affecting Neck Rot in Transit

A careful study of the ear-inspection reports showed that heavy
losses due to onion neck rot resulted where (1) the percentage of
sprouts was high; (2) root development was present; (3) bulbs were
improperly cured; (4) bulbs had been frozen in transit; (b) percent-
age of doubles and splits was high, and (6) sacks were damp.

The early shipments were found to be free from sprouts and root
development, but this condition appeared about the middle of Jan-
uray and reached the peak during the month of February. Sprouts
and root development are very favorable to neck rot sinee they result
in the exposure of suceulent tissue and raise the humidity of the at-
mosphere.

Bulbs frozen in transit generally showed considerable neck rot
and an abundance of soft rot when examined at points of destination.
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Freezing causes a breakdown of the tissues of the bulb which
readily become attacked by disease-producing organisms and often
by saprophytic organisms.

Cars containing bulbs that were firm, dry and well matured.
almost without exception, were found to have less than 1 percent neck
rot. Onions shipped in sacks that had become damp during the tran-
sit, due to faulty ice boxes or roofs generally were covered with a
surface growth of the fungus in varying amounts regardless of how
dry and firm the bulbs were when packed..

Doubles, like sprouts and new root growth, raise the humidity
of the atmosphere. This high humidity brings about ideal conditions
for the growth of the neck-rot fungus. Splits are very susceptible to
invasion of this fungus since the more tender tissues of the bulbs are
exposed and this forms ideal places for infection.

Infection in transit was in most instances limited to the three
outer scales of the bulbs. Complete breakdown of the bulbs was not
uncommon, especially after a long time enroute and under poor con-
ditions of packing.

The data in Table 3 tends to show that the carly shipments are
most liable to become seriously infected with neck rot. This is un-
doubtedly due to the earlier packing which gives less opportunity for
curing and sorting out diseased bulbs. In the early part of the storage
period it is difficult to pick out affected bulbs sinee the incipient in-
fections have not had time to develop sufficiently before shipping.
The sudden increase in neck rot during March is probably due to the
large amount of sprouts and roots that begin to develop at this time.

Table 3. Percentage of Neck Rot in Shipments from
Colorade each Month During the Shipping Season in
1626-1928 Inclusive.

Month Percentage of Neck Rol

1926
Auvgust ..o
September
October ...
November
December ...
January
February
Maveh .
October .
November
Deccmber
1928
January
February
Mareh ..

17

L
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Storage Conditions in Various Types of Houses

A survey of 16 storage houses made during the first part of
January, 1929, showed that some of the houses used by growers for
onion storage were entirely unsuited for this purpose.

In one instance, onions were stored in a large hollow-tile build-
ing which had a metal ceiling, only a few small windows and two
doors at each end. It was almost impossible to properly ventilate
such a house with, the few windows available. Due to the poor air
conditions inside, the metal ceiling dripped with water of condensa-
tion. This meant that the air was exceptionally high in humidity
and the temperature was not as low as it should have been, due to the
impossibility of being able to change the air properly. Losses in this
house ran as high as 30 to 40 percent for some lots of onions.

Several growers used open-front chicken houses. It is doubtful
if these make good storage houses since the ceilings are so low and
the crates are piled up to within a foot or so of the top. Warm, damp
air collects near the ceiling and the top layvers of crates are always
in improper atmospheric conditions. The temperature is very hard
to regulate in such a house and bulbs are very apt to become frozen.

A number of the houses visited were adobe (Figs. 7 and 8) with
12 to 18-inch walls and pitched roofs. In all but one house a ceiling
was present and the floors were used for the making of crates,
ete. Such construction does not furnish good ventilation, especially
as these houses had no ventilators thru the roofs. When filled with
crates of onions it is almost lmpossible to change the dead air between
the ceiling and crates, and warm moist conditions result that favor
development of neck rot.

One large house (Fig. 9) was found to be an ideal place for stor-
age of onions. It was 135 feet square with two pitehed roofs, thru
which projected 56 air duets or ventilators. The walls were 30 incles
thick and of a double tier of adobe bricks with a 6-inch air space
between. The temperature was easily maintained at 36-27 degrees F.
and the doors were opened every day regardless of the temperature
outside. No heat was necessary to maintain this temperature. The
onions were exceptionally free from disease and the small amount of
disease that was present was Hmited to the culls and scallions. The
onious stored in this house were dry before being pulled and were left
in the field 7 to 10 days before storing.

‘While as large a house as just mentioned could not be built by the
average grower, yet the prineiples could be applied to a small building.
Such features as the double walls, high ceiling and ventilators in the
100_f are things that can be used in the smaller houses to make it
easier to maintain proper storage conditions.
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